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ABSTRACT 

A computer program has been developed t o  determine 

t h e  time-dependent power requirement of the AAP Command and 

Service Modules (CSM). The t o t a l  power requirement i s  d e t e r -  

mined whenever t h e r e  i s  a load change i n  t h e  system. 

mission average power requirement of t h e  CM and S M  are a lso 

computed by t h i s  program. 
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INTRODUCTION 

There are many CSM systems t h a t  r e q u i r e  AC and DC 
power d u r i n g  t h e  AAP mis s ions .  The power requiremen of each 
sys tem may be c o n s t a n t ,  c y c l i c ,  o r  t o t a l l y  deDenden @ on mis s ion  
e v e n t s .  A program, TFRAME, has  been developed t o  de te rmine  
t h e  CM and S M  power requi rements  f o r  up t o  50 d i f f e r e n t  loads. 
The t o t a l  power requi rement  i n  t h e  CM o r  S M  i s  computed eve ry  
t i m e  a load  change o c c u r s  i n  t h e  system. The average  t o t a l  
power of CM and S M  d u r i n g  t h e  e n t i r e  mis s ion  are a l so  c a l c u l a t e d .  

POWER SIMULATION 

A 30 by 5 m a t r i x  A i ( i = l ,  2 , .  ..) i s  used t o  s t o r e  t h e  
th i n f o r m a t i o n  about  t h e  t i m e  and power requi rement  of  t h e  i 

sys tem . 
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The f i r s t  column i s  t h e  t i m e ,  t h e  second column i s  t h e  AC 
power r equ i r emen t ,  t h e  t h i r d  column i s  t h e  DC power r e q u i r e -  
ment,  t h e  f o u r t h  column i s  t h e  p e r i o d . o f  t h e  power c y c l e ,  
and t h e  f i f t h  column i s  t h e  pe rcen tage  of t h e  c y c l e  when 
t h e  equipment i s  con t inuous ly  on (du tv  c y c l e ) .  A z e r o  
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element  i n  t h e  f o u r t h  column i s  used t o  i n d i c a t e  t h a t  t h e  sys tem 
i s  n o t  swi tched  i n  c y c l e s .  

A s u b r o u t i n e ,  CONVER, i s  used t o  c o n v e r t  t h e  jth row 
and power r e q u i r e -  o f  t h e  matrix Ai i n t o  a r r a y s  of t i m e s ,  

ments,  
Pji  i s  t h e  DC power r e q u i r e d  by t h e  ith system w i t h i n  t h e  t i m e  
between a and a j+ l , i  and is  computed as follows 

T n i ~  
are t h e  t i m e s  t h a t  t h e  power requi rement  changes.  

' j i .  T n i  

j i  

= (b../EFF + cj i )  x I 
P j i  3 1  

Here EFF i s  t h e  e f f i c i e n c y  of t h e  AC i n v e r t e r  and 1=1 when dji=O 
or  when a . . + ( m - 1 )  d j i  G Tni < a 
i n t e g e r  ( m = l ,  2 . .  ) ) . O t h e r w i s e ,  I = O .  

+ (m)d j i e j i  (m i s  an 3 1  - j i  

A f t e r  each matr ix  Ai is cmverted, a sf ibrof i t ine T M I N  i s  
used  t o  r e a r r a n g e  t h e  t i m e  of l oad  changes i n  an  o rde red  sequence.  
The t o t a l  CM power requirement  PTc and t h e  t o t a l  S M  power r e q u i r e -  
ment PTs are c a l c u l a t e d  s imutaneously a t  each t i m e .  Here 

NCM 

i =NCM+ 1 

NUMB i s  t h e  t o t a l  number of l oads  i n  t h e  system and NCM 
i s  t h e  t o t a l  number of loads i n  t h e  CM. 
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PROGRAM PERFORMANCE 

A t o t a l  of 2 4  loads, 1 9  i n  t h e  CM and 5 j.n t h e  S M ,  
have been used i n  a problem t o  de te rmine  a sample CSM power 
p r o f i l e  f o r  a 1338 hour  miss ion .  The t o t a l  computer t i m e  f o r  
compi l a t ion  and e x e c u t i o n  was abou t  6 minutes .  There were 
about  4570 l oad  changes d u r i n g  t h e  m i s s i o n ,  and t h e  CM and S M  
power requi rement  were computed a t  each t i m e .  A t  p r e s e n t  a 
maximum of  50 l o a d s  can be  r ead  i n  fo r  p r o f i l e  d e t e r m i n a t i o n .  
P r i n t o u t s  of t h e  F o r t r a n  program TFRAME and s u b r o u t i n e s  CONVER 
and T M I N  are a v a i l a b l e .  

I n  any a n a l y s i s ,  t h e  accuracy  o f  f i n a l  numer ica l  
r e s u l t s  are dependent  on t h e  accu racy  of numer ica l  i n p u t .  
As t h e  system c o n f i g u r a t i o n  of t h e  dependent  CSM f o r  t h e  
S a t u r n  Workshop program is  d e f i n e d ,  it i s  expec ted  t h a t  t h i s  
program, combined w i t h  a c c u r a t e  system t i m e l i n e  in fo rma t ion ,  
w i l l  y i e l d  v a l u a b l e  d a t a  on t h e  power requi rement  imposed bv 

-LLW-me f L. L. Wang V 
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